1 WASTE DI SPOSAL SYSTEM AND METHOD FIELD OF THE I NVENTION 5 Thi s

i nvention relates to waste disposal, nore particularly to the disposal of

waste fromnultiple occupancy buil di ngs such as apartnents or office

bl ocks. BACKGROUND OF THE | NVENTI ON 10 The probl em of donmestic waste

di sposal is world-wi de and applies nost to places with a high popul ation

density, such as Singapore and Europead countries, for exanple the United
Ki ngdom The anmount of waste per household is general ly increasing. 15

Si ngapor eans have bee ffic fuse coll ection for
decades. The solid m;\f@ﬁbﬁgﬁﬁﬁ%ﬁﬁl@“&ﬁ I's very successful
due to its highly automated and efficient system Typ| cal |y, conbustible
solid waste is incinerated, and resulting ash and non-conbusti bl e waste
are di spddEUDODFIRHE INWENTION However, such a service cannot be taken for

granted indefinitely. In land 20 scarce Singapore, the anount of sanitary
landfill sites is |imted. Couple this with the ageing workforce and

diffisulties iThigpiventibh Félat@%rtb%ésté@ﬁbﬂdsa! éregsH rtléLﬁléﬂ)r d@ledispSsat of
pressing need for inprovenent of the waste di sposal e i n Singapore.

El sewher avaste flonamultiplegcopeancy-ididings sughaws apardnests @@fﬁccerbloakss y
undesirabl e. 25 Known waste di sposal systens do not discrimnate between
users who generate different anpunts of waste. Instead, users are charged

for wast BACKGROUNDOFNTHE IVENTION rate, and based on the type of houses
or flats they reside. . This schene favours those who have a | ot of waste
to dispose, hence is wunfair to users who dispose | ess but are nonethel ess

charggd under J‘Héem%?n ot iBmedtic Wast@hRy oE%ﬁs Qs Riaes ﬁﬁllé%%BEtﬁto.

|ncreaS|neg | sposed wastes, nore was I Sposal aC| |es are being

bui I t. Hohmoesrwith hehlglmpbpulratloblaﬁehdlty;gﬁuahﬂse&ngapore and European countries,
for example the United Kingdom. The amount of waste per household is generally

increasing.

15 Singaporeans have been accustomed to an efficient refuse collection for
decades. The solid waste collection service in Singapore is very successful due to
its highly automated and efficient system. Typically, combustible solid waste is
incinerated, and resulting ash and non-combustible waste are disposed of by
landfill. However, such a service cannot be taken for granted indefinitely. In land-

20  scarce Singapore, the amount of sanitary landfill sites is limited. Couple this with
the ageing workforce and difficulties in recruiting workers and it is clear that there
is a pressing need for improvement of the waste disposal cycle in Singapore.
Elsewhere, such as in Europe, landfilling with refuse is similarly undesirable.

25 Known waste disposal systems do not discriminate between users who
generate different amounts of waste. Instead, users are charged for waste
disposal service at a flat rate, and based on the type of houses or flats they
reside. . This scheme favours those who have a lot of waste to dispose, hence is
unfair to users who dispose less but are nonetheless charged under the same rate

30

To cater the need of processing the increasingly disposed wastes, more

waste disposal facilities are being built. However, the costs of building waste




2 disposal facilities such as incineration plants are extrenely high It is
clear that Governnents cannot afford to continue subsidi zi ng waste

di sposal in the conventional way. 5 Wth respect to the collection of
recycl able waste, there are presently two comrent nethods used, i.e. the
"door-to-door"” collection and "drop-off / central™ collection.

Door -t o-door col |l ection of recycl abl es 2has been successfully done for nany
10 years in Singapore, but this may not be the best method for apartnent

bl ocks, ecially high-rise buildings, due to the fact that the
recyclsabl glﬁ%ﬁaé' ?@C&\ﬁ'%'fg{ch@'éslntﬂ&'%éwb&a' Sﬂtﬁf@@wﬁme%ww%ﬂe%@a& _
apar t MentGodRnkiEOBANERIHRA e fuhlifife SASIAIRBRANSE dRshdshl HiRs central ized

15 collection points where residents are requfr ring recyclables for
recycl i ngonvebliwvad wayhi s net hod is not very successful because it is not as
convenient for wusers as the first nmethod and human nature is such that
people will tend to take the easiest way out. 20 As a consequence,

residgnts are \yRkedspatt i tdcARMioh M irécychiie Wakte éh?@érb fresSMBwRS wast e
paper and cans, and deposit them at bins designate or i fferent

cat egor i ednynenbgethodeusedrbehthe idooptetenr’avllestiaresnd édropeaifhigcenira’
efficient ollje%.tri](ﬂgso hel ps to nurture responsible social behaviour in the

| ong t er i , the country is able to cut down on garbage as nore people
are nore 25 inclined to separate outer matter such as bottles, paper,

pl astics and cans for recycling. 3 SUVWMARY OF THE | NVENTI ON Accordi ngly,
it is an obj ed?o@rtordporsodeatian phreselablesthas hgarosuccessiully dese foF mamst e

gﬁéaﬁpi ggJe'a‘?&H 8ihghbbBra, Bk il nfay AGURR Y oM rhthBY For AMtrhEN BI6LS,
éspecially high-rise buildings, due to the fact that the recyclable material must be

taken down to ground level from every apartment.

The second method requires less manpower as it uses centralized
15 collection points where residents are required to bring recyclables for recycling.
However this method is not very successful because it is not as convenient for
users as the first method and human nature is such that people will tend to take
the easiest way out.

20 As a consequence, residents are asked to bring down their recyclable
matter, such as waste paper and cans, and deposit them at bins designated for
different categories of waste. This method is preferred as besides being more
efficient, it also helps to nurture responsible social behaviour in the long term.
Thus, the country is able to cut down on garbage as more people are more

25  inciined to separate outer matter such as bottles, paper, plastics and cans for
recycling.




5 multi-storey buildings such as dwellings in apartnment buildings, hotels
or offices in business areas. It is a further object of the present

i nvention to encourage people dwelling in apartnent buildings or working
in office blocks to separate out recyclable matter 10 fromtheir waste. A
typical type of recyclable matter arising in both situations is paper which
is bulky and takes up a high proportiondof the volume of general waste and
whi ch nmay be easily separated out for recycling. In accordance with a first

aspect of M i | here is provided 15 a waste collection
system fo$b h?@ﬁ%@ﬁ@%@oﬁu | di ng, the systemincludes a comunal
waste coll ection zone, a waste chute leading to the waste collection zone,

a plurality of entry openings into the waste chute each opening for
accepting wasfecardmgla itis@n okjeetnftthe presant iventidn i irnprveteffigiencyngf t o

sel ectivel I .even a e of waste fromthe.respectjve entry
opent ng. «ehanaltefbolchlitd B REIGARGRLPIRE Gl bR R SohiBer s
shutter | meki-storey beikdings slish 88 deflingsiin apbihfent bRgings HRbtER orifRYEhi Ng
novenent of the shutter, and a shutter opening device, which enables the
shutter tBUTHBSSES 8828 second position for passage of waste through the
openi ng when activated. 25 The systemmay include a tinmer to activate the
shutter opening device for a pre-specified period of tine. The shutter
openi ng devi celt imy furtmgr objeetast the presertt irvesltivh te entowlage Propredivelling
collection %ié%m f .the invention m}P( further conprise a 30 neasuring
mechani sn el *'H@%r@%@(ﬁsm&m& G Blosks i, separale eyt resyclable reatier user .
Thi s y ' imind LSe Usual |y
i appod | RO REP VRSN WiReal WP bF Y ERble kB dlisind in PO YREkBSTs, 0%
whi ch maypaperevtichés bullly anfl takes up echigh prepgyrtibalof therevlemeadf, géneral ease of

passage 2908 4PN ey BA%akA)'s2baieg Bt i Pecydig, Standard size to

In accordance with a first aspect of the present invention, there is provided

15 awaste collection system for a multiple-occupancy building, the system includes a
communal waste collection zone, a waste chute leading to the waste collection
zone, a plurality of entry openings into the waste chute each opening for accepting
waste from a user, a shutter associated with each opening to selectively allow or
prevent passage of waste from the respective entry opening to the waste chute

20 leading to the waste collection zone, a shutter lock for locking the shutter in a first
position for preventing movement of the shutter, and a shutter opening device,
which enables the shutter to move to a second position for passage of waste
through the opening when activated.

25 The system may include a timer to activate the shutter opening device for a
pre-specified period of time. The shutter opening device may simply deactivate
the shutter lock.

The waste collection system of the invention may further comprise a
30 measuring mechanism for measuring the amount of waste deposited by the or

each user. This may be done by volume, or preferably, weight.



pass easily along the chute. The chute may include a suction device to
pronote 5 travel of the waste along the chute and thereby to keep it clear.
The container may be supplied to users.by a central adm nistrator of the
waste collection system The system may conprise a cal culator for costing
the waste deposited by each user and also a nenory device for recording
the cal cul ated cost. Users 10 woul d pay?for the waste coll ection according

to the calculated cost and this wll encourage users to m' ni mze general l'y
their waste angd al so t.0 rec cle wac§1 {ﬁ%ossml | | further
reduce the was W@Si?elsé’@f"? PEIPPEG Ny £OR rialpgu @?@ eﬁ‘!ﬂlr%ri ses a

user - acceassy eex vigrh bdeRwHish ﬁwree@r Rifeady reebcz ¥r rdYcEbIERAt Rl o

user-identification device such as keypad |c users enter the|r own
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activate nount an e cqgst. of the ste can
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pre-specified tinme may be sufficient to insert plurality of waste’itens

i nto t he ResuRplied jeyisgss by agienta! adadmigtsator pf thﬁewaatemle@mon systed. deposi t ed
IS neasured, the particular waste is isolated, for exanple by preventing
si mul t aneous use of the chute by a plurality of users. The waste 25

col | ecti on sysKremsystethnay icongmisecncaleylabsr fopomtingrthe avdste depdsitethiey
depositin perlod r each use be specified by the conputer and may
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waste. The conpUterized systemmay Incorporate an |n eractive device at
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In one embodiment, he system comprises a user-access device, for
15 example a mechanical key, which may be a user-identification device such as a
keypad on which users enter their own codes e.g. PIN codes, or a personal
smartcard, which is employed to activate the shutter opening. The amount and/or
the cost of the waste can be automatically recorded on the smartcard. The user-
identification device may alternatively be a fingerprint sensor.
20
The above-mentioned pre-specified time may be sufficient to insert a
plurality of waste items into the chute, such as 20 or 30 seconds. If the amount of
waste deposited is measured, the particular waste is isolated, for example by
preventing simultaneous use of the chute by a plurality of users. The waste
25  collection system of this invention may be computer-controlled. The depositing
period for each user may be specified by the computer and may be set according
to the number of apartments in the building. Alternatively, each user may be
allocated certain times for depositing waste. The computerized system may
incorporate an interactive device at each opening, for data display and input such
30 asan LCD and keypad. This would be useful to organize users who arrive at

openings at the same time so that their waste can be weighed separately.



A waste collection system enbodying the present invention is of particular
use in high rise apartnent bl ocks, where people cannot easily take waste
outside to a ground-level collection centre. Openings to the chute may be
provi ded on each floor or even in each apartnment. 5 According to a second
aspect of the present invention, which may be used independently of or in
co-operation with the first aspect of the invention, there is provided a
comunal waste collection centre, conprising apparatus to obtain data

di th | ab nat f b ht to the, cent b h
User 230 uech HERE PSRN SRR et el g ap R IaveTIoT Bk PR AThe. user
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degree of recyclability of the waste Is rewarde exanpl e, e anount
of rewar dorfgrogegdavelqeileaiion ggrirafOpeningsto the giute ofiay b6 providedene.

Typically r | .abl ste_conprises articles such as newspaper,
magazi nes%at%’ﬂ?qog%ﬁ{é&gﬁ?n %ﬁ‘ﬁ@ﬁp@g@&j{ﬁum num and steel cans, glass bottles,
battenrsi es, cardboard and netal. The systemw || encourage people to bring

recycl abl e goods to the waste collection centre, which will not only reduce
their gener alAt@ddiagdat second aspeshebthedrpsentigventione sdichc may benesed st em
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bet ween treeyslablesnatersosfi theswadteand the recycling reward. 30 According to
anot her aspect of the present invention, there is also provided
In one embodiment, the degree of recyclability of the waste is rewarded.
For example, the amount of reward may depend on the type of and the weight of
15 the waste. Typically, the recyclabie waste comprises articles such as newspaper,
magazines, white paper, plastics, aluminum and steel cans, glass bottles,
batteries, cardboard and metal. The system will encourage people to bring
recyclable goods to the waste collection centre, which will not only reduce their
general waste but also increase recycling of resources. The system is highly
20  beneficial for apartment buildings or other locations of multiple occupancy or of
many dwellings in close proximity. All the recyclable matter is collected centrally,

which is monetarily and environmentally economical.

If the centre is employed in conjunction with the waste collection system for
25 a multiple-occupancy building described above, the personal user-identification
device may also be used in the communal waste collection centre and a cost
balance may be recorded between the waste deposit cost and the recycling
reward.

30 According to another aspect of the present invention, there is also provided
a method of using a waste collection system in a community, comprising providing
a waste collection system according to the further aspect of the invention, a user



a method of using a waste collection systemin a comunity, conprising
providing a waste collection systemaccording to the further aspect of the
i nvention, a user 6 attending a waste entry opening in the chute | eading
to the communal waste collection zone, the user putting waste into the
entry openi ng agai nst the shutter, follow ng which the shutter is rel eased
to drop the waste into the chute so thdt it travels to the communal waste
col l ection zone, where the waste is deposited. 5 The shutter rel ease nay be

activated for, a re-?el ected tjnme, whi ﬁh is typically less than a m nute.

I n accorc?&c?é@"'\'ﬂ gwaﬁﬁmmepeag“@eletfh%ﬁ piclepdipgrioitie cRrnyRal Wastei de a 10
met hod of i ' bt qpégfg-' S et ste
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waste cqllectjon zone, refaining,.the waste adjacent the waste entry
openi ng 35%9 Wﬁecorgrﬁlapgt\pla&gsc%@pgﬂ%zw% a'ﬂéf&tctﬁ%ﬁ‘@ﬁt?] \,Agl%‘?ﬂfitﬁat i vati ng
rel eage of the shutter, to 15 deposit the waste into the waste collection

zone. In this invention, release of the shutter is preferably achieved by a
user- access deg ghuttareleasaanaybeacivatedifoea presetectad tmei whichfier exanpl e

a snmart y r I n anot her further aspect of the invention,
iRt RS RS

there is oV collecting recyclable waste in a comunity,
conprising receiving, identifying the recyclable nature of a waste deposit

froma user, identi%éi ng the user depositing the waste, and rewarding the
user accor di ndn@asceriancewith afurtheraspact pbtherinyentionawe @lsorpievidisga ee of

recyqhabihbinedr dollEciRPiastBin LemmiFigetomBri&ing ProfidRg a waste
collection system according to the first aspect of the invention, accepting waste
‘through an entry opening of the waste chute leading to the communal waste
collection zone, retaining the waste adjacent the waste entry opening against the
shutter associated with that opening, and activating release of the shutter, to
15 deposit the waste into the waste collection zone.

" Inthis invention, release of the shutter is preferably achieved by a user-

access device, which may be a portable, personal device, for example a
smartcard.

20

Furthermore, in another further aspect of the invention, there is provided a

method of collecting recyclable waste in a community, comprising receiving,
identifying the recyclable nature of a waste deposit from a user, identifying the
user depositing the waste, and rewarding the user according to the recyclable

25  nature of the waste.

The degree of recyclability of the waste may be rewarded to encourage
recycling. The user may be identified from a list of known users in a community
and may be centrally charged for non-recyclable waste collected and rewarded for

30 recyclable waste personally taken to the communal recycling centre. This system
is especially effective for a high-density population, for example in a multi-storey
building.



recycling. The user may be identified froma list of known users in a
comunity and may be centrally charged for non-recycl abl e waste col | ected
and rewarded for 30 recycl able waste personally taken to the comrunal
recycling centre. This system is especially effective for a high-density
popul ation, for exanple in a nulti-storey building. 7 |In another aspect
of the present invention, the waste colTection systemincludes a measuring
mechani sm nmounted in the chute adjacent each shutter, so as to allow

si mul t aneous neasuring of the weight of waste deposited by a plurality 5
of users without isolating a particular waste. The system may include a
sensor for detigdigiters e%ﬁﬁ‘m'l% s SRESH nt the
nunber of waste units Sgjirspose _&%3(;@?3?@ t(’)ttﬁ‘gt ergoe{?%{gg?gg?@?ﬁe pr esent
i nvent i orincludes a megswinasedhanidn moeptetienthe whafe adjacentoeaobpsindter,cso Wi t h
any of the prgceeding aspects of the .invention, there is ovi ded a waste
bi 1 T or RIS PRSP feaRur g I Lad Wit o Waste EPeRliseliny g PiiaMyast e
to thg wastuserOWitAsh iealaﬁpgta%am_mar\o@%i@ bibi sySRIMMhAY MidlidiePd Befistt ng a

mai n body, a strainer that sits inside the body of the bin, for receiving

t he depoderdgiesting arpregenssmbhidel depgisited meaate andiopmsnt theapumpenobivastes
cover havdﬂ?@cii@&%%rcat ed | ocking neans for securing the cover to the bin so
as to prevent 'chiTdren fromtanpering with the waste bin. The | ocking
means forned on the cover of the bin co-operates with the rimof the
strainer to inter-lock the cover and the bin. The bin further includes a
groove surrourf§sdingdo sackhasaspeshefl thedyesentunventies, whidomaxibe ysesui ds |
SO agnt O ; ' i rom

cr awlsliong lﬁﬁ?‘:’{)&ﬁeed tl&?ﬁ&@o?ﬁﬁb 8?,%‘ pr O\Ellr' g’g'greﬁ;h% ég)c%ra g@?ﬂ%&%&%@lﬁﬁ%n have
many advanverjiEs, Werehis providediasvadte birefoaxmphieingditid frotrhhedsposedywasté hr ow
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comprising a bin having a main body, a strainer that sits inside the body of the bin,

for receiving the deposed waste and draining liquid from the deposed waste, a bin

15 cover having integrated locking means for securing the cover to the bin so as to

prevent children from tampering with the waste bin. The locking means formed on
the cover of the bin co-operates with the rim of the strainer to inter-lock the cover

and the bin. The bin further includes a groove surrounding the main body and

facing upwards to contain liquids , so as to prevent insects such as cockroaches,

20  ants, bugs etc from crawling into the bin.

Solutions provided by the present invention have many advantages which
includes, for example, due to the pay-as-you-throw scheme, unnecessary usages
of the disposal system is reduced, and reuse and recycle of wastes are

25 encouraged. The present invention also provides a fair charging system for all the
users.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Figure 1 shows schematically a high-rise building with a waste collection
system according to one embodiment of the present invention.



25 encouraged. The present invention also provides a fair charging system
for all the wusers. BRI EF DESCRI PTION OF THE DRAW NGS 30 Figure 1 shows
schematically a high-rise building with a waste collection system
according to one enbodi nent of the present invention. 8 Figure 2 shows
schematically a close-up view of a shutter opening enployed in the waste
col l ection systemof Figure 1. Figure 38is a flowchart illustrating one
nmet hod of waste collection using the 5 systemof Figure 1. Figure 4 shows
schematical ly & nal waste ection centre

I enpodying a further
aspect of the i'ﬁ@g%%@ﬁ“ﬁsﬁc Eg?ﬂ(i't%é"}’fi‘ “é%??@ﬁt"f%o?%gseﬁ%rlb‘?ge”'%gte matter.
10 Fi gur eefplioyed ih HRaatd colieibAgySEAFBREIGRE Iy one method of wast e

collection using the waste collection centre of Figure 4. Figure 6 is a
schemati c di agram showi ng a waste di sposal system 15 according to another

enbodi ment of g I aventi qn... Fi gure i cr.oss ,sectional ,view
showi ng a mst%'5§r£é§§§3@WQ@§ ’W%C*Fﬁtme&%@z*@@%f‘f’@%tﬁi%e%e'm 'é?ff‘gﬁhef he
preserst igpstahiciFiga@ PETAI LED DESCRI PTI ON OF THE PREFERRED ElI BODI MENTS
Ref erence will now be nade in detail to the preferred enbodi nents of the

I nvention, as illustrated in the acconpanyi ng drawi ngs. 25 In accordance
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for a nultiple-6ccupancy bui cludes a“co col | ection
zone, a vewmbedyihgtefuribedaspedtofthe imesition dor deatitdllpzolestihg @agclabll ural ity

f [ into the waste chute, each opening for accepti ng waste
O ot 1Y GBGH Mdef. " 0 he vaste chute, “each opening Pring
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Figure 5 is a flowchart showing schematically one method of waste

collection using the waste collection centre of Figure 4.

Figure 6 is a schematic diagram showing a waste disposal system
15  according to another embodiment of the present invention.

Figure 7 is a cross sectional view showing a waste bin associated with the

waste collection system of the present invention.
20 DETAILED DESCRIPTION OF THE PREFERRED E1BODIMENTS

Reference will now be made in detail to the preferred embodiments of the
invention, as illustrated in the accompanying drawings.

25 In accordance with one embodiment of the present invention, a waste
collection system for a multiple-occupancy building includes a communal waste
collection zone, a waste chute leading to the waste collection zone, and a plurality
of entry openings into the waste chute, each opening for accepting waste from a
user. As broadly shown in Figure 1, each waste collection system for a multi-

30  storey building 1 includes a communal waste zone 2, a chute 3 joining all the
storeys of the building and leading to the waste collection zone 2, and an entry
opening 4 on each floor of the building 1 into the chute 3. According to the



user. As broadly shown in Figure 1, each waste collection systemfor a
multi 30 storey building 1 includes a communal waste zone 2, a chute 3
joining all the storeys of the building and |eading to the waste
collection zone 2, and an entry opening 4 on each floor of the building 1
into the chute 3. According to the 9 present enbodi nent, a shutter 5 is
associated with each opening 4 to contrdl the access fromthe opening into
the chute 3. Referring to Figure 2, each entry opening 4 has an external

cover 6 which ., 5 can be manually_ opened,and c¢losed as required. Interiorly,
a motori zpéaséﬁkﬁmé?d'?eﬂtsa ﬁﬁﬁlﬁ@%s ﬁ %?ﬁj’ci'qa}g N‘ﬁtﬁ‘eﬁacg“o‘bc@r&'ﬂﬂjﬂﬁé;ﬁnﬁﬁl’tjf‘?osi ng
of the shigcess from theCOPERiAY irRE thRY chatecymputer C on request by a user

wi shing to use the chute via a user-access device D. 10 The user has a

portabl e access device in the formof a card which renotely unlocks a

shutter | ock ' l.ehatri rs a shutt openi device 11 . for
exanpl e a not ﬁgﬂeg%%eaggp? %ee%‘ﬂﬂg?@ OBeRINg ‘gﬁeﬁ EU épeqﬁalre(f%@rgf“]@'wre, for
exanplke ¢ seanmially bpehbe aBdicisedl as RURIIred. aRdribRg, 4 Mdtbnadd shitdrey 5 are
nmutual |y angled so that a waste item (not shown) placed on the inside face

7 of the ipRingedAlopgits upper Geagand enanirg/plosing of dhe shutter % isecanitalledby( when
th ' | i | { s,
the vast & IRARIE pealBha Ut ichiHy 1o N hBantig DR REFacdlig’ B bOT,

gravity. d&¥icEhB. bott om end of the chute 3 leads into the waste collection
zone 2 via a weighing nechanism 8. This wei ghing nechanismmay be in the
formof a suspension tray T attached to |load cells L. After weighing the

wast qg the traphe 9@&*}%@@90&58@%&%%&&%@@ HERirfh b Batd\GhitRSbfotely

coll ection zone 2. The weight 25 1s recorded on the conputer. In one

exanpl e, umecksea ghitter loek Hevics rhOhalkich triggers a shutter opening device 11, for
example a motor to release the shutter 5 for a pre-set period of time, for example

20 seconds.

15 The exterior cover 6 and the internal shutter 5 are mutually angled so that a
waste item (not shown) placed on the inside face 7 of the exterior cover is wedged
between the cover and the shutter (when the cover is opened or closed) until the
shutter 5 is opened, whereupon the waste item is allowed to fall down the chute 3
aided by the force of gravity.

20

The bottom end of the chute 3 leads into the waste collection zone 2 via a
weighing mechanism 8. This weighing mechanism may be in the form of a
suspension tray T attached to load cells L. After weighing the waste, the tray
opens and drops the weighed waste into the waste collection zone 2. The weight

25 is recorded on the computer. In one example, the weighing mechanism has a
maximum capacity of 50 to 100kg and a resolution of, say 0.1 or 0.2 kg. To
dampen the impact of waste falling from high up, a thick, sponge say 20cm, may
be seated on the weighing tray.

30 Instead of measuring the weight accurately, labels could be employed to

give an approximate idea of the weight, for example small, medium or large.



maxi mum capacity of 50 to 100kg and a resolution of, say 0.1 or 0.2 kg. To
danpen the inpact of waste falling fromhigh up, a thick, sponge say 20cm
may be seated on the weighing tray. 30 Instead of neasuring the weight
accurately, |abels could be enployed to give an approxinmate idea of the
wei ght, for exanple small, mediumor large. 10 It should be noted that a
manual override may be provided, as a Bfck of the shutter system in case
the notor for the shutter breaks down. \Wen this happens, the user is

gi ven a manual, override to.control the shutter nual | o that, he could
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fairly as possible within that tinme period. The manual override may be in
t he for mhEPPENgi the waardh gives amanuahgvenide to soneldbe shutter stamually soo be
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place within the multi-storey block. This conputer nmay be accessiblé from

t he wast eacRpssileyyithin Hhatdimgpedod.ne 15 Town Council, via a built-in nmodem
A suitable software nay be provided to nonitor the activities of the chute
openi ng, closing, weighing of the waste, data |ogging, reporting,

accounti ng andlivomanoal ogersge meay ba ive theofuput ¢fra piol WhickMaeyusedwedy pulbtoor

office unit, tryi 0. detect the first novenent of the chute hopper.
There wi an%@%%ﬁ?gﬁ Sileg dﬁaB‘dﬁli%Ii ng that scans data of each
dwel jigng or 20 office unit. At the end of the nonth, each unit would be

sent an automatic log of the activities of the chute including the fees
char ged accor dh uger is ahaegedfaldispbsing theovastesiceonding éx thedweight bétheast e

col I ect | Waégp%heséy%rtérﬁtié Egm%ﬁi)e\!\r@cc)tnrt]i%ﬁlea.hEerE%I\{'glrthIﬁe control of the waste

disposal is a host computer located at a convenient place within the multi-storey
block. This computer may be accessible from the waste collector, for example the

15 Town Council, via a built-in modem. A suitable software may be provided to
monitor the activities of the chute opening, closing, weighing of the waste, data
logging, reporting, accounting and monitoring system. The computer polls every
dwelling or office unit, trying to detect the first movement of the chute hopper.
There will be one computer to each building that scans data of each dwelling or

20 office unit. At the end of the month, each unit would be sent an automatic log of
the activities of the chute including the fees charged according to the total weight
of waste collected in the waste collection zone. Statistics shows that the average
household throws away an average of 1.5kg per day. If the dwelling or office
throws less, then the user would save over the long term. Conversely, users who

25 dispose more waste would be charged more. The “pay-as-you-throw” scheme is
thus a fair system for all the users.

In the event that two or more users are to dispose at the same time, the
computer would allow one user access and inform the other users to wait for a few
30  seconds, for example via an LLED signal that signifies the chute is busy. Each
user is restricted to use the chute for a pre-set period of time for one disposal, for
example 20 seconds. If he has more than one waste item, he has to signal to the



househol d throws away an average of 1.5kg per day. If the dwelling or
office throws less, then the user would save over the long term
Conversely, users who 25 di spose nore waste woul d be charged nore. The
"pay-as-you-throw' schene is thus a fair systemfor all the users. In the
event that two or nore users are to dispose at the sanme tine, the conputer
woul d al | ow one user access and informllhe other users to wait for a few
30 seconds, for exanple via an LED signal that signifies the chute is busy.
dto us t he chute for eriod of time for
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of . Gtherwi se the computer w |l ose utter aut y after the
pre-set tother peer e righiito ase. and g| ve the ot her user the right to use. 5
If a user |eaves the chute cover open, the conmputer will detect this

situation and emt a rem nder signal, and close the shutter. Referring to

Figureg 3, in ofe wehashvedthe @ut@@évé}rtdgﬁiﬂ%@cmbh@rww Hétec?ﬂﬁé‘biﬁ%ﬂdh a
chute leading to a communal waste collection zone, and may show 10 an

access dedindemilsa egmimnder sipnal, @nerclesethepshultalaste into the waste chute
(step 53) after having opened the chute cover, if there is one (step 52).
The waste nay be in a wapping such as a bag. The shutter is then opened

and waste is Refeeﬂs@@b Higune Bhin ehelembodirapnt b. udsesttenti® e wastbentigy be
wei ghed and the. wei I's. recorded, for exanple on a central conputer
(step 55)OPFHRGIN § Chg%'eﬁé!nﬂa@t%cmnamgﬂq%colleqﬂﬁa ZgRet and M1A%IGWn zone
(ste 6) t he
G ound 11 PEGFd diod fteb 81).TH: udor RERTU RegRINFPUR SRR, o)
are encoudIaftertrmving ugeneﬂnme chatg couer, & thesa i8 anec(stegs 52 Villpapeste gags s

bottl es at?d | asti cs, et to, the 051 re. The Bin Centre has a
wei ghi ng a ygagping %[9 Page| & r is then opened and waste is

released down the chute (step 4). Next, the waste may be weighed and the
weight is recorded, for example on a central computer (step 55). Finally, the
15 waste is deposited in the waste collection zone (step 56).

Referring to Figure 4, a recycling centre 9 is located on the ground floor of
the multi-storey building 1. Residents within the block are encouraged to bring
down recyclable waste such as newspaper, glass bottles and plastics, etc. to the

20 Bin Centre. The Bin Centre has a weighing tray 12 on a conveyor belt 13. A
closed-circuit camera 14 would identify the type of waste. The user could then
continue to weigh other waste materials and credit corresponding to the value of
the materials would be given to the user. ldentification could be by either a
smartcard given to each dwelling or business unit, or by fingerprint identification or

25  other data input device which may be portable. The smartcard works on the
principle of proximity to a sensor 15 and so the user does not need to slide the
card through a sensor or even take it out for reading. The user would be rewarded
according to the type of waste and the weight of the waste they have brought for
recycling. The system is controlled by a central computer 16.

30

After the waste is weighed, the Bin Centre employs a hydraulic pusher for
pushing newspapers to a specified bin designated according to the type of waste



closed-circuit canera 14 would identify the type of waste. The user could
then continue to weigh other waste materials and credit corresponding to
the value of the materials would be given to the user. ldentification
could be by either a snmartcard given to each dwelling or business unit, or
by fingerprint identification or 25 other data input device which may be
portable. The smartcard works on the pZinciple of proxinmty to a sensor 15
and so the user does not need to slide the card through a sensor or even
take it out for readi according to the type
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newspaper, 7 8. and cans bin 19. A bin may al so be provided
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for plast to conpress cans and bottles for ease of
handl sng. The newspapers should be tightly packed for ease of handling
whi | e cans should be enpty and relatively clean. 5 At the end of a
speci fied col |Petc,the@mdtofraesmﬁeshcolbecgoném%ewlqd &g aweekios@s argewben
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are: The Bin Centre is sensible and straightforward to use. The reward

can be adPuCed FeRIBEd-y to provide an incentive. The Bin Centre coul d
doubljg up as an announcenent/notice board.

Advantages of the recycling scheme are:
« The Bin Centre is sensible and straightforward to use.
* The reward can be adjusted remotely to provide an incentive.
« The Bin Centre could double up as an announcement/notice board.
15 + The system is efficient and saves manpower.
* The scheme is inherently fair to all users.

* It provides an incentive to recycle more and generate less waste.

Figure 5§ shows a further method of collecting recyclable waste in a
20 community according to an embodiment of the present invention. A user deposits
waste at a collection centre (step 57) and the user identifies themselves (step 58).
The recyclable nature of the waste is identified, for example by weighing 15 the
waste (step 59} and/or by identifying the type of waste, for example by identifying
the material the waste is made of, possibly employing a camera to do so (step 60).
25  The user is then rewarded according to the recyclable nature of the waste (step
61).

One of the advantages of the system is its inherent fair charge scheme. If
the cost of managing trash is a flat rate, residents who recycle and minimize
30  waste subsidize neighbours’ wastefulness. Under the Pay-As-You-Throw scheme
made possible by embodiments of the present invention, users pay only for what
they dispose.




15 The systemis efficient and saves manpower. The schene is inherently
fair to all users. It provides an incentive to recycle nore and generate

| ess waste. Figure 5 shows a further nethod of collecting recycl able waste
in a 20 community according to an enbodi nent of the present invention. A
user deposits waste at a collection centre (step 57) and the user

i dentifies thenselves (step 58). The d8cyclable nature of the waste is
identified, for exanple by weighing 15 the waste (step 59) and/or by
identifying the type of waste, for exanple by identifying the material the
waste is made of, possibly enploying a canera to do so (step 60). 25 The

user 15 then hAesicieshinfAion Bl es ttesihanalie BrevahRbH o rdudidh draahe (step

61). One of the advantages of the systemis | nherent falr charge
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requires the systematic prevention or reduction of raw material’, water and
ener gy coMaApEHEh a8MEWSRNOETS, Plastiesm cans, dassshotiles batledigs eteg of wast e at

a sinple site. This is encouraged by having a rebate / 5 incentive system
for users who use the recycling collection to dispose recycl able wastes

such as newspdRenglingligatbiushess aperatiiraand Bothiakas belsfficient &3d cestc.
Recycl i ngf'tqs?_a bu iness,’%)eration and so has to be efficient and cost
ef f ect i veENtEStMe 1Q Reshskipakle. Useissnerckie makeaaresial glertde bengsiown el i ng

down qjphei r’écyéllebmggpletﬁe Qéﬁgéli é&%cﬁ?ﬂﬁ)ﬁmt‘% @%aﬁ@ltﬁgﬁp%@mﬁfg}@ﬁe to

make the syStem I ments o e present users to
make t hatEmbadinanteof the preBent wankf loelpiusgrsvasmekethatrdratial effdrt useabl e
resources, recycling provides
By transforming waste materials into useable resources, recycling provides
a way to manage solid waste while reducing pollution, conserving energy, creating
15 jobs and building more competitive manufacturing industries. As with burying
waste in landfills or buming it in incinerators, recycling also costs money.
Assessing society’s commitment to recycling requires a full appraisal of the

environmental and economic benefits and costs.

20 Use of the communal waste collection centre in conjunction with the waste
chute system described eatrlier, allows efficient waste collection from a multiple-
occupancy building, particularly a multi-storey building such as a high-rise
apartment block. This is significant in areas with many high-rise buildings, such
as offices and hotels, as well as domestic dwellings.

. 25
Reference is now made to Figure 6. A waste disposal system 600 for a
building 602 according to a further embodiment of the present invention includes a
communal waste zone 610, a chute 620 joining some or all the storeys of the
building 602 and leading to the waste collection zone 610, and an entry opening

30 630 on each floor of the building 602 into the chute 620. A shutter 640 is
associated with each opening 630 to control the access from the opening 630 into
the chute 610.



a way to manage solid waste while reducing pollution, conserving energy,
creating 15 jobs and building nore conpetitive manufacturing industries.
As with burying waste in landfills or burning it in incinerators, recycling
al so costs noney. Assessing society's commitnent to recycling requires a
full appraisal of the environnental and econom c benefits and costs. 20
Use of the comunal waste collection cddtre in conjunction with the waste
chute system described earlier, allows efficient waste collection froma
mul ti pl e- occupancy building, particularly a nulti-storey building such as
a high-rise apartnent block. This is significant in areas with many
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zone 610,ofajy¢smagpt;?/th@pﬁggtg@230 630 on each floor of the building 602
into the chute 620. shutter 640 is associated with each opening 630 to

control the access fromthe opening 630 into the chute 610. 14 A sensor

650 is instal I!glg,t . dj p&ﬁ)s. e of. the st es 0oL. ex | e near
t he openi ng 630, l?é({ﬁ'q g@§(§£rffﬁ19%0§%gér8r ese'% c%}trqH%G%@&sgﬂeé{ja%g?@t%Gz_ The
sensor 65adhegperiing 686, ame coaplablie tié sHeteB40)intbheal eBler 640 and sbhsort ype 5
of bags \é\ésacgpi ng the waste 62. Further included in the system600 is a

controll 80 installed adjacent to each opening 630, and coupled to the

shut tjgr 640, internal cover 642 and sensor 650. 10

When a waste is to be disposed of, a user firstly inserts a control card, for
example a cash-card 68, info the controller 680. The controller 680 will prompt
the user to select the number of waste bags to be disposed, e.g. 1 or 2. When a
selection is provided, for example by the user pressing the “1” button 682, the
15  controller 680 will capture this selection signal, and opens the shutter 640 for the
waste 62 to be disposed therein at which, the waste 62 is detected by the sensor
650. In the meantime, the controller closes the internal cover 642.

If the sensor detects that the waste 62 is wrapped by a plastic bag, the
20 controller 680 will not allow the internal cover 642 to open, but to prompt the user
that a plastic bag is used, which is now allowable. This way, waste disposal by
using plastic bags is prevented.

Assuming that the waste is wrapped by an acceptable material, for
25  example paper or other types of bio-degradable material, the sensor 650 will
recognize this material and send the material information to the controller 680.
The controller 680 will then open the internal cover 642, allowing the waste 62 to
be disposed into the chute 620, and coliected by central bin 606 which may be sit
on a insect-repellent blanket 608.
30
By detecting the presence / absence status of the waste passing through,
the information associated with the number of the disposed waste bag is obtained



When a waste is to be disposed of, a user firstly inserts a control card,
for exanple a cash-card 68, into the controller 680. The controller 680
will prompt the user to select the nunber of waste bags to be disposed,
e.g. 1 or 2. Wen a selection is provided, for exanple by the user
pressing the "1" button 682, the 15 controller 680 will capture this

sel ection signal, and opens the shutted3640 for the waste 62 to be

di sposed therein at mhich the waste 62 is detected by the sensor 650. In
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686, 185 ViBdplireasthie l%él‘@ﬁ%e&@éﬁ&%%s@%ﬁg%gﬁﬂeﬁ hl?nBL‘ st@ﬁpwﬂloalgﬁ théeduct ed
fromthe cash-card . I n anot her e I ment e us r opens the shutter
t o di spodiser e dass; for example by producing an alarm sound. If the user ignores the

alert and keep the shutter open, the system will record the further time during

which the shutter is in the open status, and charge the user accordingly.

15 Alternatively, if it is preferable to measure the waste by weight, the system
may be provided with a weighing device 670 installed inside the chute 620 and
below each of the opening 630 and coupled to the controller 680. Note that
although Figure 6 shows a system with both the sensor and the weighing device,
it is understood that systems with either the sensor or the weighing may well be

20  suitable for waste disposal under the inventive concept of the present invention.

When the waste bag is allowed to be disposed into the chute 620, the
weighing device 670 receives and temporally holds the waste bag, and measures
its weight. A weight information is then transmitted to the controller 680, and

25 displayed on the display screen 686. The user may then be charged for this
disposal according to the weight of the waste instead of the number of the waste
bag, he has disposed of.

When the charged amount is deducted for the cash-card 68, the weighing
30  device 670 opens its bottom plate 672, to allow the waste bag to drop down to the
waste collection zone 610.



Under this enbodi ment, the sensor 650 may be configured to detect an
opening and/or closing status of the shutter 640. A standard tinme period
may be set, for exanple 20 seconds, for the user to nake disposal. Before
this time period 10 expires, the user is expected to close the shutter. If
not, the systemwl| alert the wuser to do so, for exanple by producing an
alarmsound. |f the user ignores the dPert and keep the shutter open, the
systemw || record the further tine durlng which the shutter is |n t he
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wast qocoldifftig 1Al HRBDHiE. 16 According to another enbodi ment, the system
may include & nmeter 690, installed near the communal waste zone 610. Meter
690 is coupled to the sensors installed at each of the openings, and
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invention further provides a waste bin to drain off the wet content, so as to enable
the waste to be wrapped by a paper bag. Referring now to Figure 7, a waste bin

15 700 for draining wet content 74 from waste 72 has a hollow main body 710 and a
strainer 720 that sits inside the main body 710, for receiving wet waste 72. The
wet content 74 (e.g. water and/or oil contents) can then be drained off from the
waste 72 via holes 722 provided at the bottom of the strainer 720. Once the
majority of the wet content is drained off, the waste 72 can then be wrapped by a

20  paper bag for disposal.

The bin 700 further includes a shallow annular channel 730 formed at the
bottom portion, surrounding the main body 710. The annular channel 730 may be
filled with water, so as to prevent insects such as cockroaches, ants, bugs etc

25  from crawling into the waste bin.

Other embodiments of the invention will be apparent to those skilled in the
art from consideration of the specificatibn and practice of the invention disclosed
herein. It is intended that the description be considered as exemplary and the

30  scope and spirit of the invention are indicated by the following claims.



5 card charging schene illustrated above, the users may di spose wastes

w thout the need of providing a cash card. Instead, the nunbers of bags

di sposed of by a particular user during a specified tinme period (e.g. a
nonth) is collected by the neter 690. At the end of the tine period, the
user is billed based on the information collected by the neter 690, i.e.
nunber of waste bags he disposed of 1A7during this tine period. For sone
types of wastes that are wet, enbodi nents of the present invention further
provi des a waste bin to draln off the wet content, so as to enable the
waste to QEANM§pped by a paper bag. Referring nom1to Figure 7, a waste bin
15 700 for draining wet content 74 fromwaste 72 has a hO||OM/nBIn body 710
and a strainer 720 that sits inside the main body 710, for receiving wet
waste 72.1.The A\mStemGHHsir@lss(@em comaprgingend/ or oil contents) can then be
drained off fromthe wa 72_via holes 722 provided at the bottom of the
strainer 720. On&WeRE C F@PWF?“%ﬁ the wet content is drained off, the

wast e 572 can t hery & s Anad or disposal. The bin 700
further includes a shallow ann’ﬁ ar ¢ acﬁﬁ%%%gs?%r med at the bottom

portion, surround plgralihaeoﬁemtw bpeings teading tatheuthute cdaaimeperidgforay be
filled vmth water, so a g\éent insects such as cockroaches, ants, bugs
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and s rltoftheln t ed by the followi ng clainms. 17
CLAI 1. A waste prégie%sﬂgli)élh s@etcg%ng prising: a waste collection zone,

2. The system of claim 1, further comprising a timer to activate the shutter for
a pre-specified time.

15 3. The system of claim 1, further comprising a measuring mechanism for
measuring the amount of waste deposited by each user.

4. The system of claim 3, wherein the measuring mechanism includes a
weighting device for measuring a weight of the waste.

20
5. The system of claim 3, wherein the measuring mechanism includes a

sensor for detecting an opening of the shutter.

6. The system of claim 5, wherein the sensor is to detect a type of material
25 used fo wrap the waste.

7. The system of claim 3, further comprising a calculator for costing the waste
deposited and a payment device to allow the user to pay the cost.

30 8. The system of claim 7, further comprising a memory device for recording
the calculated cost and a charging device for charging the cost to an account of
the user.



5 a chute leading to the waste collection zone, a plurality of entry
openings leading to the chute, each opening for accepting waste froma
user, a plurality of shutters each for covering an opening; and a
controller for controlling the shutter to selectively allow disposal of the
10 waste through the opening. 2. The systemof claim11, further conprising
atimer to activate the shutter for alPre-specified time. 15 3. The system
of claim1, further conprising a measuring nechanismfor neasuring the
anount of waste deposited by each user. 4. The system of claim 3, wherein

t he measuring mechani smincludes a weighting device for neasuring a weight

of the vegte. AR Sysidhitofiahe M Rine ebifprisntPLsiaddats HRIRMIGPY, Mechant om

i ncludes a sensor” for tecting an op tter The system
of cl ai mastivatirgy thenshuttersensor is to detect a type of material 25 used to
wap the waste. 7. The systemof claim3, further conprising a cal cul ator

for costing the waste deposited and a paynment device to allow the user to

pay the cmgt. ﬁ%gystah\eof%@hemwﬁeféuﬁtﬁe Jserta&cfea%e%m hisan (15401 Y
device for recording the calcul ated cost and har gi ng device for

char gi ng idertificgfiendevige. account of the user. 18 9. The systemof claim i,
further conprising a user-access device for activating the shutter. 5 10.
The system of claim9, wherein the user-access device conprises a user-

i dentificHti orTieenystem of claim 3, further comprising a device to isclate each waste
deposit while it is measured.
10
12.  The system of claim 1, further comprising computerized control and an
interactive device at each opening for data display and input.

13.  The system of claim 1, for use in a multi-storey building and wherein the
15  entry openings are distributed through the building.

14.  The system of claim 13, wherein the multi-storey building is a high-rise
dwelling block.

20 15. A method of processing waste comprising providing a waste collection
system according to claim 1, accepting waste through an entry opening of the
waste chute leading to the communal waste collection zone, retaining the waste
adjacent the waste entry opening against the shutter associated with that opening,
and activating release of the shutter, to dispose the waste into the waste collection

25  zone.

16.  The method of claim 15, wherein the shutter is released for a pre-selected
time period.

30 17. The method of claim 16, further comprising measuring the amount of waste
deposited.




11. The systemof claim3, further conprising a device to isolate each
waste deposit while it is neasured. 10 12. The systemof claim1, further
conprising conputerized control and an interactive device at each opening
for data display and input. 13. The systemof claiml, for use in a

mul ti-storey building and wherein the 15 entry openings are distributed
through the building. 14. The system ofl9cl aim 13, wherein the nulti-storey
building is a high-rise dwelling block. 20 15. A nethod of processing

waste co i Si rovi di a ste collection systemaccording to claim1,
accept i ngrq)é/vast@g? H}eghfé‘_ﬂOg%agﬂ\tq?y}%i%’ﬁ‘F&ﬁs’f!%@am\)\lﬁgﬂ@tr_&%ﬁ‘?@ af&hRii ng to the
comunal ¥astkicpRisited Helordfify @ the&irabht & &%“iﬁ@%ﬂe@dl acent the waste

entry openi ng agai nst the shutter associate at’ opening, and
activating release of the shutter, to dispose the waste into the waste

collectio 25 zone.. 16. . The nethod of claim 15, wherein the shutter is
ol eased T aThs BRetodof 8 18, BT hetcotinisiia oories Tt reSigfed bestn 16,
furthar C@fﬂ)éh@bﬂ@ﬂﬁ%&ﬁjﬂid}g&@ﬁ amount of waste deposited. 19 18. The
met hod of claim17, further conprising calculating the cost of the waste

deposited according to the amount of waste neasured. 19. The nethod of

claim18,,4 urt 1.5] r,@C ing. the. cal cul at.ed.cost 5 a char gi ng
the cost 705 a THE pretiRl bkt B Rldne bonliFich S BliER 45 Baimess B g

acti vat i nghutiee byel essreactest llevicehut t er by a user-access device. 10 21. The
met hod of claim 20, further including identifying the user.

10 21.  The method of claim 20, further including identifying the user.

22.  The method of claim 15, further comprising isolating each waste deposit

while it is being measured.

15 23. The method of claim 15, further comprising receiving waste from entry
openings distributed throughout the building.

24.  The method of claim 23, further including measuring separately each waste
deposit.

20
25.  The method of claim 24, further including delaying measuring the waste
deposit of a second user where two users attempt to simultaneously deposit
waste into the chute.

25 26. A communal waste collection system, comprising an apparatus to obtain
data regarding the recyclable nature of the waste brought to the centre by each
user, a user- identification device, and apparatus for rewarding the user according
to the recyclable nature of the waste.

30 27. The system of claim 26, wherein the user identification device comprises a
personal smartcard or a fingerprint sensor.



22. The nethod of claim 15, further conprising isolating each waste deposit
while it is being neasured. 15 23. The nethod of claim 15, further
conprising receiving waste fromentry openings distributed throughout the
buil ding. 24. The nethod of claim 23, further including nmeasuring
separately each waste deposit. 20 25. The nethod of claim 24, further

i ncl udi ng del ayi ng neasuring the waste20deposit of a second user where two
users attenpt to sinultaneously deposit waste into the chute. 25 26. A

comunal ste, col | e‘iti on system conprising an apparatus to obtain data
regar di n&-he A 881PABF olipdtingdesyclable wastedn BIcayRUNEY: CORPIENE re by each

user, a UYgekivirldls Wdstd B%ﬁﬁr&%vé bSer, ?dl{?ﬁ@ﬂﬁg'iﬁé fé%gél%glff ﬁé{%Féjbf‘ﬁhet he user

according to tthe recyc e nature o ste. e system of
claim26,wasterein the user identification device conprises a personal

tcard, fi i.nt . 20 28 A met hod | lect
7 eeycl abltohel PTG R RET king e ERsl AT ATHEEShATSEE 1 1 rom

a usen, |i4RBkdihyitethd RCyCRBYChaRKE oftHeWasef the waste disposal,
identifying the user making the waste disposal, and rewarding the user 5

according to the recyclable nature of the waste. 29. The nethod of claim
28, disp I i i [ rdi,ng .t he user, hased on. the degree o

Fecyc abiay DI (e PRI gB0gisRe st RE ARG Tonakinp e 458 Bfueflen

i ncl udi nghe elegrsk BOrdoyelabiley obtheokdsteg to the type and weight of the
waste. 31. The nethod of claim 28, further conprising identifying the user

froma list of
10 30. The method of claim 28, further including rewarding the user according to

the type and weight of the waste.

31.  The method of claim 28, further comprising identifying the user from a list of
known users in a community.

15
32. The method of claim 31, wherein the community belongs to a multi-storey
building.

33. The method of claim 28, wherein the user is identified using a smartcard or
20  afingerprint sensor.,

34.  The method of claim 28, in conjunction with collecting waste from a chute
with a plurality of entry openings intended to accept non-recyclable waste from a
community in a muiti-occupancy building.
25
35. A waste collection system for a multiple-occupancy community, the system
comprising
a communal waste collection zone,
a waste chute leading to the waste collection zone,
30 a plurality of entry openings into the waste chute, each opening for
accepting waste from a user,



known users in a community. 15 32. The nmethod of claim 31, wherein the
comunity belongs to a nulti-storey building. 33. The nethod of claim 28,
wherein the user is identified using a smartcard or 20 a fingerprint
sensor. 34. The nethod of claim28, in conjunction with collecting waste
froma chute with a plurality of entry openings intended to accept
non-recycl abl e waste froma community2ln a nulti-occupancy building. 25
35. A waste collection systemfor a nultiple-occupancy community, the
system conprisin ste chute | eading

| ] | ' .
to the waste col F%&%‘iﬁ%ﬁ%?\n‘g?tegg"s" eﬁggl? Qfe’f%%‘i'ﬂgg?’zsg%eci'vglg\@ﬁw&sor?ﬁ?@ t he

waste chute, each qQReRage Jf Wast@aeAPIHIBsPBEHR ERtAIdSeMAS HordlthedrRipyt T er
associated with each opening to selectively allow’r prevent "passage of

wast e fromthe respedhevesiaceledioadong, al ong the chute to the waste

col l ection zone, r..L.acking. th hutt.er .in a first position
for preventing 5agségjgtgé!aoﬂ(ffb&g)gﬁg%ttn?c?&&he?Hba ﬁﬁiﬁf’ﬁ’ pngﬂﬁprgvgﬂ{lﬁ er

openi 15y device, whpadsagbalivessté firoahh e bpbRINGDHRd B&huteE6PEAINEATVideon for
passage of waste through the opening when activated, and a conmunal waste

col | ection centre, WoERENSPIRs the shwlgr ia movedo exiesond pesitiondgrpassage: he
recyclable nature off WRSEfnrotiGhIhQWRBhIHAIEANALVAtLE, 4l centre by each

user,
a communal waste collection centre, comprising

an apparatus to obtain data regarding the recyclable nature of waste
10 brought personally to the centre by each user,
a user-identification device, and
a device for rewarding the user according to the data obtained
regarding the recyclable nature of the waste.

15 36. The system of claim 35, wherein the payment and reward devices are
central.

37.  The system of claim 35, including a portable personal record device
belonging to the user for storing payment and reward data.

20
38.  The system of claims 1, further comprising a measuring device mounted
adjacent each shutter for measuring a physical property of the waste deposited by
a user.

25 39. The system of claim 38, wherein the measuring device includes a sensor
for detecting an opening of the shutter.

40. The system of claim 39 Wherein the sensor is to detect a type of material
used to wrap the waste.
30

41.  The system of claim 38, wherein measuring device includes a weighting
device for measuring a weight of the waste.




a user-identification device, and a device for rewarding the user according
to the data obtained regarding the recyclable nature of the waste. 15 36.
The system of claim 35, wherein the paynent and reward devices are

central. 37. The systemof claim 35, including a portabl e personal record
device belonging to the user for storing paynent and reward data. 20 38.
The systemof claims 1, further conpri gkng a neasuring device nounted

adj acent each shutter for nmeasuring a physical property of the waste
deposited by a user. 25 39. The system of claim 38, wherein the neasuring
device includes a sensor for detecting an opening of the shutter. 40. The
syst em ofgx| ai g3 { terial used
to wap t%lzé wast e. tésﬂ’gﬁg?*@ﬂgﬂgég‘ﬁ’%fc?ﬁef‘g?ﬁ]ﬁ‘ %W&]\/\%etrc5 ri% suring device
i ncl udes a wei ghBlhﬂjﬂOWcmairtleodsor measuring a wei ght of the waste 22 42. A

te bin f t. f f i si ng: hal |
i body, & str & A 91 QoI AR s ine g, Mg Re
wastes wherein 5 tthe siairfdris &9@1r§|1t?b%?bﬂ&ﬁés%rrﬁ@@%!Hfb%‘ftohﬁ)bﬂﬁi@nat a
bottom portion for_ drain off wet content, and a groove surrounding the

mai n body, wherein fphér%ﬁ@ﬁﬁhe\@tt(?@ntﬁm{@rlm a liquid therein prevent
I nsects from ent Srdrggvé gﬁrr&ﬁﬁcﬂn&?ﬁé’ main body, wherein the groove is to contain a

liquid therein prevent insects from entering the main body.



